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26, 1997. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a mobile communication system using a code 
division multiple access (hereinafter referred to as "CDMA") method, and more 
particularly, to a data control system in a CDMA mobile communication system which 
can provide mobile data communication to a mobile telephone subscriber, in addition to 
voice service, by using a CDMA mobile communication device. 

2. Background of the Related Art 

Generally, a CDMA mobile communication network exchanges by radio a voice 
signal between a mobile telephone and a telephone through a base station and a switching 
system, in a CDMA method. 

To this end, a conventional mobile communication system includes radio base 
stations which ensure the mobile telephones by regions and controls them and a 
controller and a switching system which control each of the radio base stations and 



connect the distance between the radio base station and adjacent one thereto to achieve 
the transmission of the radio signal. 

In the conventional mobile communication system, however, only the voice signal 
communication is possible through the mobile communication network and data 
communication provided through a wire communication network such as a public 
switching telephone network(hereinafter referred to as "PSTN") is not possible. 
Therefore, the successful achievement of the data communication through the wire 
communication network is possible by means of a modem which is mounted on a 
computer. Li other words, the modems should be mounted on all of computers in order 
to achieve the data communication through the wire communication network. 

The above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/or technical 
background. 

SUMMARY OF THE INVENTION 

An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

Accordingly, the present invention is directed to a data control system in a CDMA 
mobile communication system that substantially obviates one or more of the problems 
due to limitations and disadvantages of the related art. 



An object of the invention is to provide a data control system in a CDMA mobile 
communication system which can achieve data communication with a public network 
subscriber, even if a modem is not mounted on a computer of a mobile telephone 
subscriber, and simultaneously minimize data transmission error rate even in an irregular 
environment of radio data transmitting/receiving sections between a mobile telephone 
and a radio base station. 

To accomplish this and other objects of the present invention, a data control 
system in a CDMA mobile communication system having a mobile telephone which is 
provided with a serial input/output (SIO) port connectable to a computer, a radio base 
station which receives/transmits a radio wave applied from each mobile telephone of a 
mobile telephone subscriber, and a base station controller and mobile switching system 
which controls the radio base station installed by areas and exchange a voice signal by 
connecting the radio base stations to each other, the data control system includes: a 
connection device to mobile data which receives an asynchronous mobile data 
communication service request message by the mobile telephone subscriber from the base 
station controller and mobile switching system and if communication is made with a 
public network subscriber, transmits/receives asynchronous mobile data to/from the 
mobile telephone subscriber along a mobile data path through the base station controller 
and mobile switching system; a connection device to public network data which receives 
the asynchronous mobile data communication service request message by a pubhc 



network subscriber from the base station controller and mobile switching system and if 
communication is made with the mobile telephone subscriber, transmits/ receives the 
asynchronous mobile data to/from the public network subscriber along a public network 
data path through the base station controller and mobile switching system; a data 
processing device which modem-processes the asynchronous mobile data from the mobile 
telephone subscriber by occupying an idle modem resource for asynchronous mobile data 
communication and by connecting a channel B to the mobile telephone subscriber to 
thereby output the processed data as the public network data and protocol-processes the 
asynchronous mobile data from the public network subscriber by assigning a modem 
resource of a modem port and by connecting one channel to the public network data to 
thereby output the processed data as the mobile data; a switching device which outputs 
the asynchronous mobile data outputted from the data processing device to the 
connection device to the public network data and outputs the asynchronous mobile data 
from the public network subscriber to the connection device to the mobile data, while 
transmitting the asynchronous mobile data from the connection device to the mobile data 
and the connection device to the public network data to the data processing device; and 
a main processing device which assigns the idle modem resource for the asynchronous 
mobile data communication, if the asynchronous mobile data communication service 
request exists by the mobile telephone subscriber from the connection device to the 
mobile data and then checks whether the idle modem resource is occupied by the data 



processing device and the connection state of the channel B, to thereby set the mobile data 
path between the data processing device and the connection device to the mobile data 
through the switching device and at the same time checks the modem resource in which 
modem environment is constructed by using the channel B of the data processing device 
and the connection state of the one channel assigned to the public network data, to 
thereby set the public network data path between the data processing device and the 
connection device to the public network data through the switching device. 

Preferably, the data processing device is comprised of a main controller for 
occupying the idle modem resource in accordance with the signal from the main 
processing device, controlling the connection of channel B, and constituting a user 
modem environment using the channel B by the main processing device, based upon the 
setting of the mobile data path; a protocol processor for inputting and outputting the 
asynchronous mobile data from the mobile telephone subscriber from the switching 
device through the channel B port assigned by the main controller and for converting the 
asynchronous mobile data from the public network subscriber inputted through the 
public network path to be adapted for the channel B communication to thereby output 
the converted data to the switching device; a modem processor for detecting a carrier, if 
incoming and calling command signals are inputted from the main processing device, and 
if link between modems is set, for inputting the asynchronous mobile data from the 
public network subscriber from the switching device to thereby output the inputted data 



to the protocol processor and for inputting and modem-processing the asynchronous 
mobile data from the mobile telephone subscriber outputted from the protocol processor 
to thereby output the processed data to the switching device; and an application interface 
controller for interfacing data between the protocol processor and the modem processor 
and transmitting the command of the main controller to each of them. 

In the data processing device, on the other hand, the protocol processor is 
preferably comprised of: a transmission controller for detecting and correcting error of 
data inputted/ outputted to/ from the application interface controller; an inter-terminating 
point link controller for building a protocol stack between terminating points of link 
hierarchy, transmission hierarchy and application interface hierarchy between the data 
processing device in the mobile data communication control system and a personal 
computer after setting the mobile data path; a transmission interrupting routine for 
transmitting data from the public network subscriber to the mobile communication 
subscriber; a reception interrupting routine for transmitting data from the mobile 
communication subscriber to the public network subscriber; an SVCM controlling and 
managing part for managing signalling with a selector vocorder controller of the base 
station controller and mobile switching system; and a transmission frame forming and 
releasing part for forming or releasing a frame of transmitting/ receiving data in a PCM 
system. 



In the data processing device, furthermore, the modem processor preferably 
includes: a modem controller for detecting and correcting error of data 
inputted/outputted to/from the application interface controller; a transmission 
interrupting routine for transmitting data from the mobile communication subscriber to 
the pubUc network subscriber; a reception interrupting routine for transmitting data from 
the public network subscriber to the mobile communication subscriber; and a modem and 
a modem controller connected with a modem of the public network subscriber through 
the public network, for transmitting/receiving data to/from the modem. 

It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

Additional advantages, objects, and features of the invention will be set fonh in 
part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention. The objects and advantages of the invention may be realized 
and attained as particularly pointed out in the appended claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 



FIG. 1 is a block diagram illustrating a basic construction of a CDMA mobile data 
communication system for executing mobile data communication with a public network 
subscriber according to the present invention; 

FIG. 2 is a block diagram illustrating construction of the mobile data 
communication control system of FIG. 1; 

FIG. 3 is a block diagram illustrating a detailed construction of the data processing 
device of FIG. 2; 

FIG. 4A is a block diagram illustrating construction of the selector vocorder 
control module (SVCM) of the base station controller of FIG. 2 and the protocol 
processor 53b of the base station controller 53 of FIG. 3; 

FIG. 4B is a block diagram illustrating construction between the modem processor 
of FIG. 3 and the modem of the public network subscriber; 

FIG. 5 A is a format diagram illustrating a data frame between the vocorder and the 
transmission frame forming and releasing module of FIG. 4A; 

FIG. 5B is a format diagram illustrating a data frame of the SVCM controlling and 
managing module of FIG. 4A; and 

FIG. 5C is a data format diagram illustrating the encoding packet of FIG. 4A. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 

FIG. 1 is a block diagram illustrating a basic construction of a CDMA mobile data 
communication system according to the present invention, in which a mobile 
communication subscriber can execute the mobile data communication with a public 
network subscriber by using the CDMA communication network. 

As shown in FIG. 1, in the basic construction for the mobile data communication, 
there are provided a first personal computer 10, a mobile telephone 20, a radio base 
station 30, a base station controller and mobile switching system 40, a mobile data 
communication control system 50, a public network 60, a modem 70 and a second 
personal computer 80. 

For the data communication service under the existing public network, the first 
personal computer like the second personal computer also should mount the modem 70 
thereon, but in the mobile data communication system according to the present invention 
the mobile telephone 20 is connected to the first personal computer of the mobile 
telephone subscriber which executes the data communication, to thereby provide the 
mobile data communication service by radio with the existing public network subscriber. 

Hence, the connection of the first personal computer 10 with the mobile telephone 
20 is made by means of the SIO port, and a communication channel setting method of the 



existing mobile telephone is directly applied between the mobile telephone 20 and the 
radio base station 30. 

On the other hand, the base station controller and mobile switching system 40 
checks whether the applied mobile data is voice traffic or mobile data traffic and if it 
corresponds to the voice traffic, connects the data with other side's subscriber through the 
mobile switching system. However, if the mobile data corresponds to the mobile data 
traffic, the base station controller and mobile switching system 40 connects a call to the 
mobile data communication control system 50 through the mobile switching system, such 
that the mobile telephone subscriber can achieve the mobile data communication with his 
desired public network subscriber. 

If an opposite party's telephone number is inputted in the first personal computer 
10, the inputted telephone number is converted into a calling message on a radio 
communication network in the mobile telephone 20 and is then transmitted to the radio 
base station 30. 

Then, the calling message is transmitted to the base station controller and mobile 
switching system 40, in which it is checked whether or not the message is a mobile data 
communication service request message to thereby set the connection with the mobile 
data communication control system 50. 
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Accordingly, the mobile telephone subscriber can execute the mobile data 
communication with his desired pubUc network subscriber by the mobile data 
communication control system 50. 

Now, an explanation of the construction of the mobile data communication 
control system as shown in the above will be discussed with reference to FIGS. 2 and 3. 

The mobile data communication control system 50 constructed according to the 
present invention includes a connection device to mobile data 51, a connection device to 
public network data 52, a data processing device 53, a switching device 54, and a main 
processing device 55. As shown in Figure 2, the thick solid lines represent a signal and 
traffic path, the thin sohd lines represent a signal path, and the dotted lines represent a 
traffic path. The detailed construction of the data processing device 53 is shown in FIG. 
3. 

The connection device to the mobile data 51 receives the mobile data 
communication service request message by the mobile telephone subscriber from the base 
station controller and mobile switching system 40, and if the communication connection 
is made with the public network subscriber, transmits/ receives the mobile data to/ from 
the mobile telephone subscriber along the mobile data path through the base station 
controller and mobile switching system 40. 

The connection device to the public network data 52 receives the mobile data 
communication service request message by the public network subscriber from the base 
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station controller and mobile switching system 40, and if the communication connection 
is made with the mobile telephone subscriber, transmits/ receives the mobile data to/ from 
the public network subscriber along the pubhc network path through the base station 
controller and mobile switching system 40. 

The data processing device 53 modem-processes the mobile data from the mobile 
telephone subscriber by occupying an idle modem resource of a channel B port for the 
mobile data communication and by connecting a channel B to the mobile telephone 
subscriber to thereby output the processed data as the public network data and protocol- 
processes the mobile data from the public network subscriber by assigning a modem 
resource of a modem pon and by connecting one channel to the public network data to 
thereby output the processed data as the mobile data. 

The switching device 54 outputs the mobile data outputted from the data 
processing device 53 to the connection device to the public network data 52 and outputs 
the mobile data from the public network subscriber to the connection device to the 
mobile data 51, while transmitting the mobile data from the connection device to the 
mobile data 51 and the connection device to the public network data 52 to the data 
processing device 53. 

The main processing device 55 assigns the idle modem resource for the mobile data 
communication, if the mobile data communication service request exists by the mobile 
telephone subscriber from the connection device to the mobile data 51 and then checks 
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whether the idle modem resource is occupied by the data processing device 53 and the 
connection state of the channel B, to thereby set the mobile data path between the data 
processing device 53 and the connection device to the mobile data 51 through the 
switching device 54 and at the same time checks the modem resource in which modem 
environment is constructed by using the channel B of the data processing device 53 and 
the connection state of the one channel assigned to the public network data, to thereby 
set the public network data path between the data processing device 53 and the 
connection device to the public network data 52 through the switching device 54. 

On the other hand, an explanation of the construction of the data processing device 
53 of FIG. 3 will be hereinafter discussed. 

The data processing device 53 is comprised of a main controller 53a, a protocol 
processor 53b, a modem processor 53c and an application interface controller 53d. 

The main controller 53a occupies the idle modem resource in accordance with 
application of the signal from the main processing device 55, controls the connection of 
channel B, and controls a user modem environment using the channel B by the main 
processing device 55, based upon the setting of the mobile data path. 

The protocol processor 53b inputs and outputs the mobile data from the mobile 
telephone subscriber from the switching device 54 through the channel B port assigned 
by the main controller 53a and converts the mobile data from the public network 
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subscriber inputted through the public network path to be adapted for the channel B 
communication to thereby output the converted data to the switching device 54. 

The modem processor 53c inputs the mobile data from the public network 
subscriber from the switching device 54, if link between modems is set after incoming and 
calling command signals are inputted from the main processing device 55, to thereby 
output the inputted data to the protocol processor 53b and inputs and modem-processes 
the mobile data from the mobile telephone subscriber outputted from the protocol 
processor 53b to thereby output the processed data to the switching device 54, 

Finally, the application interface controller 53d interfaces data between the 
protocol processor 53b and the modem processor 53c and transmits the command of the 
main controller 53a to each of the protocol processor 53b and the modem processor 53c. 

As shown in FIG. 4A showing the construction of the selector vocorder control 
module (SVCM) of the base station controller of FIG. 2 and the protocol processor 53b 
of the base station controller 53 of FIG. 3, there are provided a transmission controller 
53b-l, an inter-terminating point link controller 53b-2, an SVCM controlling and 
managing part 53b-3, a transmission interrupting routine 53b-4, a reception interrupting 
routine 53b-5, and a transmission frame forming and releasing part 53b-6. 

The transmission controller 53b-l detects and corrects error of data 
inputted/outputted to/from the apphcation interface controller 53d. The inter- 
terminating point link controller 53b-2 builds a protocol stack between terminating 
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points of link hierarchy, transmission hierarchy and appUcation interface hierarchy 
between the data processing device 53 in the mobile data communication control system 
50 and the second personal computer 80 after setting the mobile data path. 

The transmission interrupting routine 53b-4 transmits data from the public 
network subscriber to the mobile communication subscriber and the reception 
interrupting routine 53b-5 transmits data from the mobile communication subscriber to 
the public network subscriber. 

Finally, the SVCM controlling and managing part 53b-3 manages signalling with 
a selector vocorder controller 40a of the base station controller and mobile switching 
system 40, and the transmission frame forming and releasing part 53b-6 forms or releases 
a frame of transmitting/receiving data in a PCM system. 

As shown in FIG, 4B showing the construction between the modem processor 53c 
of FIG. 3 and the modem of the public network subscriber, there are provided a modem 
controller 53c- 1, a transmission interrupting routine 53c-2, a reception interrupting 
routine 53c-3, and a modem and modem controller 53c-4. 

The modem controller 53c-l detects and corrects error of data inputted/ outputted 
to/from the application interface controller 53d. 

The transmission interrupting routine 53c-2 transmits data from the mobile 
communication subscriber to the public network subscriber, and the reception 
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interrupting routine 53c-3 transmits data from the public network subscriber to the 
mobile communication subscriber. 

Finally, the modem and modem controller 53c-4 is connected with the modem of 
the public network subscriber through the public network, for transmitting/receiving 
data to/from the modem. 

Under the above construction, an explanation of operation of the CDMA mobile 
data communication system according to the present invention will be discussed. 

Firstly, the mobile telephone subscriber requests communication connection with 
the public network subscriber. 

The mobile telephone subscriber inputs and outputs an AT command for the 
mobile data communication from the first personal computer 10 of FIG. 1, and an 
originating call is transmitted to the selector vocorder controller 40a of the base station 
controller and mobile switching system 40. The selector vocorder controller 40a then 
checks whether it is the voice communication or mobile data communication and if it is 
checked that it corresponds to the data communication request message, 
transmits/receives in a predetermined frame format the signal message to/ from the mobile 
data communication control system 50, to thereby set the mobile data path. 

In other words, after the main processing device 55 which manages the connection 
device to the mobile data 51 of the mobile data communication control system 50 checks 
that the mobile telephone subscriber from the base station controller and mobile 

-16- 



switching system 40 desires to execute the mobile data communication, the main 
processing device 55 assigns the idle modem resource and outputs a modem initializing 
command message to the data processing device 53 of the mobile data communication 
control system 50. 

Then, the main controller 53 a of the data processing device 53 which receives the 
modem initializing command message from the main processing device 55 of the mobile 
data communication control system 50, checks the occupying state of the idle mode 
resource and sets a modem basic construction value. 

Then, the main controller 53a provides information containing success or failure 
relative to the modem initializing command message to the main processing device 55. 

The main processing device 55 tries to connect the modem of the public network 
subscriber with the modem of the mobile data communication control system 50 in 
accordance with the modem initializing command message, and if the connection 
therebetween is made, the mobile telephone subscriber can execute the mobile data 
communication with the second personal computer 80 of the public network subscriber. 

At the time, after setting the mobile data path, the protocol stack should be built 
between the terminating points of the link hierarchy, transmission hierarchy and 
application interface hierarchy between the data processing device 53 in the mobile data 
communication control system 50 and the second personal computer 80. 
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On the other hand, in the case where the mobile telephone subscriber during the 
mobile data communication performs a hand-off operation, or in the case where he or she 
passes through a tunnel region where a radio communication network can not be 
connected, since a data communication radio link protocol part 40b positioned under the 
selector vocorder controller 40a of the base station controller and mobile switching 
system 40 can not transmit/ receive data to and from a data communication radio link 
protocol part positioned within the interior of the mobile telephone, these parts 
continually endeavor to transmit the data to each other. 

If the transmission of the radio data is not executed during a predetermined time 
period, the data communication radio link protocol parts on both sides retry to execute 
an initial process to match their own synchronization. 

Through these processes, the data transmission error rate can be minimized upon 
passing the radio section, and thus the number of data retransmission times 
transmitted/ received between the terminating point users and the transmitted/ received 
data transmission error rate can be all minimized. 

The selector vocorder controller 40a of the base station controller and mobile 
switching system 40 is 21 bytes in size of buffer and has a queue being comprised of 265 
entries, to thereby provide the data communication service. 

After a predetermined time period elapses, however, if the order of data is incorrect 
and the error in the transmission packet between the inter-terminating point link 
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controllers 53b-2, data transmission is retried through the higher rank of protocol 
module. 

In this case, the higher rank of protocol module which receives the incorrect frame, 
discards the received frame and requests data retransmission, and as a result, the 
transmission load on the lower rank of construction is greatly increased. However, while 
the mobile telephone subscriber is during the data communication, if the data 
retransmission and the synchronous resetting is executed between the two data 
communication radio link protocol parts, the state of the selector vocorder controller 40a, 
after a predetermined time elapses, of the base station controller and mobile switching 
system 40 is checked when the public network subscriber transmits the call to the mobile 
telephone subscriber. As a result, an amount of data to be transmitted to the selector 
vocorder controller 40a of the base station controller and mobile switching system 40 can 
be adjusted. 

On the other hand, FIG. 5A showing the frame format used in the mobile data 
path, that is, between the vocorder 40c of the base station controller and mobile switching 
system 40 and the transmission frame forming and releasing part 53b-6 of the mobile data 
communication control system 50. 

In the frame format, there are provided the preamble 4 bytes in which information 
required in the vocorder 40c are stored and a message 4 bytes in which information 
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required for transmitting/receiving data between the vocorder 40c and the mobile data 
communication control system 50 are stored. 

The encoding packet 32 bytes include the data information and control signal of 
the mobile radio data communication. 

The CRC 2 bytes is used for detecting and checking the error of transmission data. 

The symbol "F" means a flag indicative of the end of data and is comprised of 1 
byte having a value of O x 7E. 

The idle pattern 117 bytes are used as a spare byte. 

The frame having such the format as shown in FIG. 5 A is used as the frame having 
the preamble 4 bytes, the message 4 bytes and the encoding packet 32 bytes in the SVCM 
controlling and managing part 53b-35 as shown in FIG. 5B. 

On the other hand, in the encoding packet 32 bytes as shown in FIG. 5C, first 1 
byte as a traffic channel data rate indicates a transmission pattern of data within the radio 
section, second 1 byte as a traffic information format indicates null traffic or data traffic, 
and third 1 byte as a control signal code indicates the contents of signal information 
between the selector vocorder controller 40a of the base station controller and mobile 
switching system 40 and the SVCM controlling and managing part 53b-3 of the mobile 
data communication control system 50. 

Fourth 1 byte as information frame management number indicates the 
management number of information frame transmitted/ received between the selector 
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vocorder controller 40a of the base station controller and mobile switching system 40 and 
the SVCM controlling and managing part 53b-3 of the mobile data communication 
control system 50. 

Fifth to eighth 1 byte are not used for another purpose and the following 20 bytes 
indicates data information to be transmitted to the counterpart. The last 4 bytes are not 
yet used. 

Generally, the size of information transmitted in the selector vocorder controller 
40a of the base station controller and mobile switching system 40 is 21 bytes, 1 byte of 
which is used for the purpose of information order of the radio section. 

The information frame management number corresponding to the fourth 1 byte 
of the encoding packet is increased by one only in case of the data packet and is not 
increased in case of a voice communication signal or null traffic. 

Meanwhile, a control signal type and code in the control signal code corresponding 
to the third 1 byte of the encoding packet is as follows: 

A signal O x 11 in the control signal code indicates a reception-possible control 
signal, which is used when the selector vocorder controller 40a of the base station 
controller and mobile switching system 40 can continually receive the data from the 
mobile data communication control system 50. 

A signal O x 22 indicates an SVCM reception-impossible control signal, which is 
used when the selector vocorder controller 40a of the base station controller and mobile 
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switching system 40 can not temporarily receive the data from the mobile data 
communication control system 50. 

A signal O x 33 indicates a specific information frame retransmission request 
control signal, which is used when the retransmission of a specific information frame 
received from the mobile data communication control system 50 is requested. As a result, 
the mobile data communication control system 50 which has received the control signal, 
retransmits the next information frame, including the corresponding information frame. 

A signal O x 44 indicates a control signal of acknowledging the data reception, 
which is used when the information frame of previously received data is received without 
any problem. In case of the retransmission frame, the control signal of acknowledging the 
data reception is not transmitted. 

The selector vocorder controller 40a of the base station controller and mobile 
switching system 40 can increase a transmission efficiency of data provided from the 
public network by transmitting these control signals to the mobile data communication 
control system 50 in accordance with the transmitting/receiving current states 
accumulated relative to abnormal environment of the radio section. 

As clearly appreciated from the above, a data control system in a CDMA mobile 
communication system according to the present invention can achieve data 
communication with a public network subscriber, even if a modem is not mounted on 
a computer of a mobile telephone subscriber, and simultaneously increase a transmission 
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efficiency of mobile data in the mobile communication network by controlling and 
managing data information frame between a mobile data communication control system 
and an SVCM of a base station controller. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in a data control system in a CDMA mobile communication 
system of the present invention without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims 
and their equivalents. 

The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. Many alternatives, 
modifications, and variations will be apparent to those skilled in the art. In the claims, 
means-plus-function clauses are intended to cover the structures described herein as 
performing the recited function and not only structural equivalents but also equivalent 
structures. 
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